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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a producing method for a fine particle for forming an insolation 
shielding film which produces fine particles for forming the insolation shielding film which is capable of 
forming insolation shielding film of which the insolation transmittance at visible light transmittance of >80% 
is less than 70% and the haze value is less than 1% in a shorter time than the conventional method. 
SOLUTION: This producing method of the fine particle for forming an insolation shielding film is 
characterized in that indium tin oxide fine particles the averaged grain size of which is <100 nm and 
tungsten oxide fine particles or rhenium oxide fine particles are mixed and are heated and treated under an 
atmosphere of inactive gas including alcohol or an atmosphere of mixed gas of a reducing gas and an 
inactive gas and the fine particles for forming insolation shielding film can be produced in a shorter time 
than the conventional method thanks to the catalytic action of the tungsten oxide fine particles or 
rhenium oxide fine particles which are added to tin- containing indium oxide fine particles at the time of 
heat treatment. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the particle for solar radiation screen formation characterized by heat- 
treating under the inert gas ambient atmosphere in which a mean diameter mixes an indium stannic acid ghost 
particle, a tungstic-acid ghost particle, or a rhenium oxide particle lOOnm or less, and contains alcohol in the 
manufacture approach of the particle for solar radiation screen formation, or the mixed-gas ambient atmosphere 
of reducibility gas and inert gas. 

[Claim 2] The manufacture approach of the particle for solar-radiation screen formation characterized by to 
heat-treat under the inert-gas ambient atmosphere in which the amount of residual impurities which consists of 
the chlorine ion which mean particle diameter is lOOnm or less, and is contained in a particle in the manufacture 
approach of the particle for solar-radiation screen formation, nitrate ion, and sulfate ion mixes the indium 
stannic-acid ghost particle, the tungstic-acid ghost particle, or the rhenium oxide particle which is 0.6 or less % 
of the weight, and contains inert gas or alcohol, or the mixed-gas ambient atmosphere of reducibility gas and 
inert gas. 

[Claim 3] The manufacture approach of the particle for solar radiation screen formation according to claim 1 or 
2 that the mixed rate of the above-mentioned indium stannic acid ghost particle and a tungstic-acid ghost 
particle is characterized by being 99.9:0.1-80:20 in a weight ratio. 

[Claim 4] The manufacture approach of the particle for solar radiation screen formation according to claim 1 or 
2 that the mixed rate of the above-mentioned indium stannic acid ghost particle and a rhenium oxide particle is 
characterized by being 99.9:0.1-99:1 in a weight ratio. 

[Claim 5] Coating liquid for solar radiation screen formation characterized by containing the particle for solar 
radiation screen formation according to claim 1 to 4, a solvent, and a binder. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention Aperture material, such as a car, a building, an office, and a general 
residence, a telephone booth, The particle for solar radiation screen formation applied to glass, such as a show 
window, a lamp for lighting, and a transparence case, and the transparence base material which needs the solar 
radiation electric shielding function of plastics and others is started. Especially, moreover, the solar radiation 
permeability at the time of 80% or more of light permeability is related with the coating liquid for solar 
radiation screen formation using the particle obtained by the manufacture approach of the particle for solar 
radiation screen formation which can form the solar radiation screen whose Hayes value is less than 1%, and 
this manufacture approach at less than 70%. 
[0002] 

[Description of the Prior Art] The approach of forming the ingredient which reflects the wavelength of visible 
and an infrared region in a glass front face, and using as heat reflective glass is conventionally performed by 
making a heat component into the approach of removing and decreasing from the external light sources, such as 
sunlight and an electric bulb. And as the above-mentioned ingredient, metallic oxides, such as FeOx, CoOx, 
CrOx, and TiOx, and the metallic material which has free electrons, such as Ag, Au, Cu, nickel, and aluminum, 
so much have been chosen. 

[0003] However, since the light also had the property reflected or absorbed in coincidence in addition to the 
near infrared ray greatly contributed to a thermal effect, there was a problem to which light permeability falls in 
these ingredients. And in the transparence base material used for building materials, a vehicle, a telephone 
booth, etc., since the high permeability of a light field is needed, when using said ingredient, thickness must be 
made very thin. Therefore, being formed membranes and used for the thin film of lOnm level using the physical 
forming-membranes methods, such as spray printing, a CVD method, or a spatter, vacuum evaporation 
technique, is usually performed. And these membrane formation approaches needed large-scale equipment and 
a vacuum facility, and since a problem was in productivity or large area-ization, they had the fault that a 
membranous manufacturing cost was high. 

[0004] Moreover, when thickness tended to be made thin using the above-mentioned forming-membranes 
method and it was going to make the permeability of the light high, the membranous solar radiation electric 
shielding property fell, thickness was thickened on the contrary, and when the solar radiation electric shielding 
property was made high, there was also a problem to which the film becomes dark. 

[0005] Moreover, when it was going to make the solar radiation electric shielding property high with these 
ingredients, the reflection factor of a light field also tends to become coincidence high, and the trouble which 
gives an appearance [ GIRAGERA / appearance ] like a mirror and spoils a fine sight also existed. 
[0006] Furthermore, there are many to which membranous conductivity becomes high with these ingredients. 
And when membranous conductivity was high, the electric wave of a cellular phone, TV, radio, etc., etc. was 
reflected, it became non-receipt and there were also problems, such as causing an electromagnetic interference 
in a circumference area. 

[0007] On the other hand, the resin film which added organic system near infrared ray absorbents, such as a 
phthalocyanine system metallurgy group complex system, in the binder is also used. However, compared with 
the ingredient of an inorganic system, degradation by heat or humidity is remarkable, and weatherability had a 
fault. 
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[0008] In order to improve tnWault of such a conventional solar radiation^Ween, the reflection factor of the 
light of a light field was low as a membranous physical property, permeability was high, and while the 
permeability of an infrared field was low, it was required for membranous conductivity to be able to form the 
more controllable film in general than [ 106ohms / ] **. 
[0009] 

[Problem(s) to be Solved by the Invention] By the way, as an ingredient in which light transmission moreover 
has a solar radiation electric shielding function highly, antimony content tin oxide (ATO) and tin content 
indium oxide (ITO) are also known, and the appearance [ GIRAGIRA / appearance ] which was mentioned 
above since these ingredients had the comparatively low light reflection factor was not given. 
[0010] However, since [ of a near-infrared region ] it was in a long wavelength side comparatively, reflection 
and the absorption effect of these film in the near-infrared region near the light did not yet have enough plasma 
wave length. 

[001 1] Then, about the above-mentioned tin content indium oxide (ITO), the proposal which deoxidation 
processing is carried out [ proposal ] by the following approaches, and makes reflection and the absorption 
effect of the film in a near-infrared region improve is made, for example, the approach the method of heat- 
treating tin content indium oxide (ITO) in pressurization inert gas in JP,7-70481,A heat-treats tin content 
indium oxide (ITO) in alcoholic content nitrogen gas in JP,8-41441,A — moreover, the method of heat-treating 
tin content indium oxide (ITO) in inert gas or reducibility gas in JP,10-120946,A is proposed. 
[0012] However, by these approaches, the heating processing time was all as long as several hours, and the 
technical problem existed in productivity. 

[0013] The place which this invention was made paying attention to such a trouble, and is made into the 
technical problem The Hayes value the particle for solar radiation screen formation which can form the solar 
radiation screen whose solar radiation permeability at the time of 80% or more of light permeability is moreover 
less than 1% at less than 70% The manufacture approach of the particle for solar radiation screen formation 
which can be manufactured conventionally in a short time, It is in offering the coating liquid for solar radiation 
screen formation using the particle obtained by this manufacture approach. 

[0014] Then, the place which performed heat-treatment which this invention persons mixed the tungstic-acid 
ghost particle or the rhenium oxide particle to the above-mentioned tin content indium oxide particle, i.e., an 
indium stannic acid ghost particle, and was mentioned above in order to attain this purpose, While finding out 
that the above-mentioned heating processing time under a specific gas ambient atmosphere can be sharply 
shortened by the catalysis of a tungstic-acid ghost particle or a rhenium oxide particle By mixing with an 
indium stannic acid ghost particle with few amounts of residual impurities which consist of a chlorine ion, 
nitrate ion, and sulfate ion, a tungstic-acid ghost particle, or a rhenium oxide particle, said effectiveness finds 
out increasing further and came to complete this invention. 
[0015] 

[Means for Solving the Problem] Namely, invention concerning claim 1 is premised on the manufacture 
approach of the particle for solar radiation screen formation. Under the inert gas ambient atmosphere in which a 
mean diameter mixes an indium stannic acid ghost particle, a tungstic-acid ghost particle, or a rhenium oxide 
particle lOOnm or less, and contains alcohol, Or invention which is characterized by heat-treating under the 
mixed-gas ambient atmosphere of reducibility gas and inert gas, and relates to claim 2 It is premised on the 
manufacture approach of the particle for solar radiation screen formation. Mean particle diameter by lOOnm or 
less And the chlorine ion contained in a particle, The indium stannic acid ghost particle, tungstic-acid ghost 
particle, or rhenium oxide particle whose amount of residual impurities which consists of nitrate ion and sulfate 
ion is 0.6 or less % of the weight is mixed. It is characterized by heat-treating under the inert gas ambient 
atmosphere containing inert gas or alcohol, or the mixed-gas ambient atmosphere of reducibility gas and inert 
gas. 

[0016] Moreover, invention concerning claim 3 is premised on the manufacture approach of the particle for 
solar radiation screen formation according to claim 1 or 2. Invention which the mixed rate of the above- 
mentioned indium stannic acid ghost particle and a tungstic-acid ghost particle is characterized by being 
99.9:0.1-80:20 in a weight ratio, and requires it for claim 4 The mixed rate of the above-mentioned indium 
stannic acid ghost particle and a rhenium oxide particle is characterized by being 99.9:0.1-99:1 in a weight ratio 
a premise [ the manufacture approach of the particle for solar radiation screen formation according to claim 1 or 
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[0017] Next, invention concerning claim 5 relates to the coating liquid for solar radiation screen formation with 
which the particle for solar radiation screen formation obtained by the manufacture approaches, such as this, 
was applied. [0018] That is, invention concerning claim 5 is characterized by containing the particle for solar 
radiation screen formation according to claim 1 to 4, a solvent, and a binder on the assumption that the coating 
liquid for solar radiation screen formation. 
[0019] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail. 
[0020] First, the manufacture approach of the particle for solar radiation screen formation concerning this 
invention Under the inert gas ambient atmosphere which contains alcohol after a mean diameter mixes an 
indium stannic acid ghost particle, a tungstic-acid ghost particle, or a rhenium oxide particle lOOnm or less, Or 
other manufacture approaches of the particle for solar radiation screen formation which is characterized by heat- 
treating under the mixed-gas ambient atmosphere of reducibility gas and inert gas (claim 1), and starts this 
invention Mean particle diameter by lOOnm or less And the chlorine ion, nitrate ion which are contained in a 
particle, After the amount of residual impurities which consists of sulfate ion mixes the indium stannic acid 
ghost particle, tungstic-acid ghost particle, or rhenium oxide particle which is 0.6 or less % of the weight, It is 
characterized by heat-treating under the inert gas ambient atmosphere containing inert gas or alcohol, or the 
mixed-gas ambient atmosphere of reducibility gas and inert gas (claim 2). In addition, the mean particle 
diameter of the above-mentioned indium stannic acid ghost particle shows the mean particle diameter of the 
particle observed with a transmission electron microscope (TEM). 

[0021] The particle obtained by approaches, such as this, is distributed in a solvent and a binder, and it 
considers as the coating liquid for solar radiation screen formation. In the indium stannic acid ghost particle to 
mix, the tin content in element conversion has 1-15 desirable % of the weight. It is because dissolving [ of tin ] 
may become inadequate at less than 1 % of the weight if the addition effectiveness of tin is not seen but it 
exceeds 15 % of the weight. 

[0022] Moreover, the mean particle diameter of an indium stannic acid ghost particle needs to be lOOnm or less, 
as mentioned above. It is because it becomes a source of light scattering, and cloudiness (Hayes) will be 
produced on the film or it will become the cause by which light permeability decreases, if mean particle 
diameter exceeds lOOnm. In addition, although the magnitude of a particle is expressed with mean particle 
diameter here, the minimum available particle size is an about 2nm particle economically [ the narrow fines of 
particle size distribution with few rates of coarse powder which exceeds lOOnm are desirable, and ]. However, 
the minimum of the above-mentioned particle size is not limited to this. 

[0023] Next, if a tungsten is an oxide, which gestalt will be sufficient, for example, W03, W02, etc. will be 
mentioned. 

[0024] moreover, the mixed rate of an indium stannic acid ghost particle and a tungstic-acid ghost particle — the 
viewpoint of processing effectiveness and an optical property to a weight ratio — 99.9:0.1-80:20 — it is good to 
set it as the range of 99:1-85:15 preferably. It is because a solar radiation electric shielding property may get 
worse although the addition effectiveness of a tungsten is demonstrated even if the addition effectiveness is not 
acquired and it exceeds 20% if a tungstic-acid ghost particle is less than 0.1%. 

[0025] On the other hand, if the above-mentioned rhenium is an oxide, which gestalt will be sufficient, for 
example, Re03, Re02, Re 207, etc. will be mentioned. 

[0026] Moreover, the mixed rate of an indium stannic acid ghost particle and a rhenium oxide particle is good to 
set it as the range of 99.9:0.1-99:1 by the weight ratio from a viewpoint of processing effectiveness and an 
optical property. It is because a solar radiation electric shielding property may get worse although the addition 
effectiveness of a tungsten is demonstrated even if the addition effectiveness is not acquired and it exceeds 1% 
if a rhenium oxide particle is less than 0.1%. 

[0027] Next, the mixed approach of an indium stannic acid ghost particle, a tungstic-acid ghost particle, or a 
rhenium oxide particle will not be limited especially if mixable to homogeneity, but it can adopt a well-known 
approach. 

[0028] Moreover, the heat-treatment to mixture with an indium stannic acid ghost particle, a tungstic-acid ghost 
particle, or a rhenium oxide particle When the amount of residual impurities which consists of the chlorine ion 
contained in an indium stannic acid ghost particle, nitrate ion, and sulfate ion is 0.6 % of the weight or more It 
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makes inert gas independen^J^h as nitrogen, an argon, and helium, into ft gas. Or nitrogen, Feed of the 
alcohol is carried out by making mixed gas, such as an argon and helium, into carrier gas, or feed of the mixed 
gas of reducibility gas, such as hydrogen and a carbon monoxide, and said inert gas is carried out. Moreover, 
when the amount of residual impurities which consists of the chlorine ion contained in an indium stannic acid 
ghost particle, nitrate ion, and sulfate ion is below 0.6% weight, feed of the alcohol is carried out by making 
these mixed gas into carrier gas, carrying out feed by inert gas independent, such as nitrogen, an argon, and 
helium, or using said inert gas independent as carrier gas, or feed of the mixed gas of reducibility gas, such as 
hydrogen and a carbon monoxide, and said inert gas is carried out. 

[0029] Moreover, although especially the alcohol to apply is not limited, a methanol, ethanol, its propanol, etc. 
are desirable from a viewpoint of volatility and cost. What is necessary is just to choose suitably each 
concentration and the amount of feed of the alcohol in inert gas, hydrogen, and a carbon monoxide so that the 
optical property considered as processing effectiveness or a request may be obtained. 

[0030] Next, as for processing temperature, it is desirable that it is the range of 200-400 degrees C. It is because 
condensation and sintering of the above-mentioned oxide particle tend to take place and the addition 
effectiveness of a tungstic-acid ghost or a rhenium oxide particle may not be enough demonstrated at less than 
200 degrees C, although the addition effectiveness of a tungstic-acid ghost or a rhenium oxide particle is 
demonstrated even if it exceeds 400 degrees C. Moreover, the heating processing time takes an ambient 
atmosphere and temperature into consideration, and is chosen suitably. 

[0031] Since impurities, such as a chlorine ion which remains in an indium stannic acid ghost particle, nitrate 
ion, and sulfate ion, may serve as reduction inhibitor to deoxidation processing of the above-mentioned indium 
stannic acid ghost particle, its 0.3 or less % of the weight is preferably good 0.6 or less % of the weight. The 
addition effectiveness of a tungstic-acid ghost or a rhenium oxide particle is further demonstrated by mixing the 
indium stannic acid ghost particle, tungstic-acid ghost particle, or rhenium oxide particle whose amount of 
residual impurities which consists of a chlorine ion, nitrate ion, and sulfate ion as mentioned above is 0.6 or less 
% of the weight. 

[0032] Next, although the coating liquid for solar radiation screen formation distributes the above-mentioned 
indium stannic acid ghost particle in a solvent and a binder, especially a solvent is not limited and is suitably 
chosen according to spreading conditions, a spreading environment, and an inorganic binder and a resin binder. 
For example, it is usable, and if needed, various kinds of organic solvents called ketones, such as ether, such as 
alcohols, such as water, ethanol, propanol, a butanol, isopropyl alcohol, isobutyl alcohol, and diacetone alcohol, 
methyl ether, ethyl ether, and pro PIRUE-Tell, ester, an acetone, a methyl ethyl ketone, a diethyl ketone, a 
cyclohexanone, and an isobutyl ketone, may add an acid and alkali, and may carry out pH adjustment. 
Furthermore, in order to raise the distributed stability of the particle in coating liquid further, of course, addition 
of various kinds of surfactants, a coupling agent, etc. is also possible. 

[0033] Although especially the class of the above-mentioned inorganic binder or resin binder is not limited, as 
an inorganic binder, a metal alkoxide, and these partial hydrolysis condensation polymerization objects or the 
ORGANO silazane of silicon, a zirconium, titanium, or aluminum can use thermosetting resin, such as 
thermoplastics, such as acrylic resin, and an epoxy resin, etc. as a resin binder. 

[0034] Especially if the distributed approach of an indium stannic acid ghost particle is the approach of 
distributing to homogeneity in coating liquid, it will not be limited, for example, a bead mill, a ball mill, a sand 
mill, a paint shaker, an ultrasonic homogenizer, etc. are mentioned. 

[0035] In order to make the further ultraviolet-rays electric shielding function of a solar radiation screen give, 
one sort, such as particles, such as titanium oxide of an inorganic system, and a zinc oxide, cerium oxide, a 
benzophenone of an organic system, and benzotriazol, or two sorts or more may be added. 
[0036] 

[Example] Hereafter, an example explains this invention more concretely. However, this invention is not 
limited to the following examples. 

[0037] In addition, the membranous light permeability and membranous solar radiation permeability which 
were obtained were measured using the spectrophotometer U-4000 by Hitachi, Ltd. moreover, the Hayes value - 
- the Murakami Color Research Laboratory make — it measured using HR-200. Membranes were formed by 
three sorts of bar coating machines from which a wire size differs in film evaluation, the light permeability of 
three kinds of film with which the thickness obtained by these differs, solar radiation permeability, and the 
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Hayes value were rneasured^respectively, and the solar radiation permeabimy and the Hayes value at the time 
of 86% of light permeability were calculated as a interpolation value from these three-point plots. 
[0038] 10 % of the weight of [example 1] tin contents, the 0.7 % of the weight of the amounts of residual 
impurities, and the mixed rate of the indium stannic acid ghost particle [the Sumitomo Metal Mining [ Co., 
Ltd. ] Co., Ltd. make] of 0.03 micrometers of mean diameters and a tungstic trioxide particle were set to 99:1 
by the weight ratio, and it mixed for 30 minutes. 

[0039] Feed of the methanol content nitrogen carrier gas was carried out, it was heated, having put this into the 
500ml separable flask, and stirring it, and the indium stannic acid ghost particle which is processed at the 
temperature of 300 degrees C for 9 minutes and by which the tungstic trioxide was added was obtained. 
[0040] The paint shaker distributed the 20 % of the weight of the above-mentioned particles, 63.3 % of the 
weight of methyl isobutyl ketone, 16.7 % of the weight of dispersants, and 0.3mm zirconia beads equivalent to 
63% of filling factors for 24 hours. 

[0041] Next, after applying to a 100mmxl00mmx3mm soda lime glass substrate the coating liquid which 
consists of the 67.5 % of the weight of the above-mentioned dispersion liquid, 27.5 % of the weight of acrylic 
resin solutions which dissolved in methyl isobutyl ketone as binders, and 5 % of the weight of curing agents by 
bar No.40, No.24, and No.6, respectively, it calcinated at 180 degrees C for 30 minutes, and the solar radiation 
screen a was obtained. The solar radiation permeability (%) and the Hayes value (%) of this solar radiation 
screen a are shown in the following table 1. 

[0042] And as checked from this table 1, the solar radiation permeability and the Hayes values of the solar 
radiation screen a concerning an example 1 were 67.0% and 0.62%, respectively. 

[0043] The solar radiation screen b concerning the example 2 as well as an example 1 was obtained except 
having set the mixed rate of a [example 2] indium stannic acid ghost particle and a tungstic trioxide particle to 
98:2 by the weight ratio. The solar radiation permeability (%) and the Hayes value (%) of this solar radiation 
screen b are shown in the following table 1. 

[0044] And as checked from this table 1, the solar radiation permeability and the Hayes values of the solar 
radiation screen b concerning an example 2 were 68.0% and 0.80%, respectively. 

[0045] The solar radiation screen c concerning the example 3 as well as an example 1 was obtained except 
having set the mixed rate of a [example 3] indium stannic acid ghost particle and a tungstic trioxide particle to 
96:4 by the weight ratio. The solar radiation permeability (%) and the Hayes value (%) of this solar radiation 
screen c are shown in the following table 1. 

[0046] And as checked from this table 1, the solar radiation permeability and the Hayes values of the solar 
radiation screen c concerning an example 3 were 67.1% and 0.60%, respectively. 

[0047] The solar radiation screen d concerning the example 4 as well as an example 1 was obtained except 
having set the mixed rate of a [example 4] indium stannic acid ghost particle and a tungstic trioxide particle to 
88:12 by the weight ratio. The solar radiation permeability (%) and the Hayes value (%) of this solar radiation 
screen d are shown in the following table 1. 

[0048] And as checked from this table 1, the solar radiation permeability and the Hayes values of the solar 
radiation screen d concerning an example 4 were 67.0% and 0.35%, respectively. 

[0049] The solar radiation screen e concerning the example 5 as well as an example 1 was obtained except 
having set the mixed rate of a [example 5] indium stannic acid ghost particle and a tungstic trioxide particle to 
82:18 by the weight ratio. The solar radiation permeability (%) and the Hayes value (%) of this solar radiation 
screen e are shown in the following table 1 . 

[0050] And as checked from this table 1, the solar radiation permeability and the Hayes values of the solar 
radiation screen e concerning an example 5 were 68.9% and 0.75%, respectively. 

[0051] Since solar radiation permeability was 70% or more on the conditions which do not add the [example 1 
of comparison] tungstic trioxide when the above-mentioned indium stannic acid ghost particle is heat-treated for 
9 minutes at 300 degrees C, the processing time was made into 60 minutes and the solar radiation screen f 
which starts the example 1 of a comparison like an example 1 was obtained except it. The solar radiation 
permeability (%) and the Hayes value (%) of this solar radiation screen f are shown in the following table 1. 
[0052] And as checked from this table 1, the solar radiation permeability and the Hayes values of the solar 
radiation screen f concerning the example 1 of a comparison were 66.0% and 0.40%, respectively. 
[0053] On the conditions which do not add the [example 2 of comparison] tungstic trioxide, the processing time 
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was made into 180 minutes ^Tthe solar radiation screen g which starts tnWxample 2 of a comparison like an 
example 1 was obtained except it. The solar radiation permeability (%) and the Hayes value (%) of this solar 
radiation screen g are shown in the following table 1. 

[0054] And as checked from this table 1, the solar radiation permeability and the Hayes values of the solar 

radiation screen g concerning the example 2 of a comparison were 66.5% and 0.46%, respectively. 

[0055] In order to obtain the solar radiation screen concerning each example, and the solar radiation screen 

which has the same property as a result of this etc., it was checked that it is necessary to set the processing time 

for 60 minutes longer than for [ of each example ] 9 minutes and as for 180 minutes. 

[0056] The solar radiation screen h concerning the example 6 as well as an example 1 was obtained except 

having made [example 6] processing temperature into 350 degrees C. The solar radiation permeability (%) and 

the Hayes value (%) of this solar radiation screen h are shown in the following table 1. 

[0057] And as checked from this table 1, the solar radiation permeability and the Hayes values of the solar 

radiation screen h concerning an example 6 were 68.1% and 0.35%, respectively. 

[0058] The solar radiation screen i concerning the example 7 as well as an example 1 was obtained using 5%H2 
gas which replaced with [example 7] methanol content nitrogen carrier gas, and used N2 as the carrier except 
having processed at 300 degrees C for 60 minutes. The solar radiation permeability (%) and the Hayes value 
(%) of this solar radiation screen i are shown in the following table 1. 

[0059] And as checked from this table 1, the solar radiation permeability and the Hayes values of the solar 
radiation screen i concerning an example 7 were 66.0% and 0.63%, respectively. 

[0060] Since solar radiation permeability was 70% or more on the conditions which do not add the [example 3 
of comparison] tungstic trioxide when the above-mentioned indium stannic acid ghost particle is heat-treated for 
60 minutes at 300 degrees C, the processing time was made into 480 minutes and the solar radiation screen j 
which starts the example 3 of a comparison like an example 7 was obtained except it. The solar radiation 
permeability (%) and the Hayes value (%) of this solar radiation screen j are shown in the following table 1. 
[0061] And as checked from this table 1, the solar radiation permeability and the Hayes values of the solar 
radiation screen j concerning the example 3 of a comparison were 67.1% and 0.46%, respectively. 
[0062] Consequently, in order to obtain the solar radiation screen i concerning an example 7, and the solar 
radiation screen which has the same property, it was checked that it is necessary to set the processing time as for 
480 minutes longer than for [ of an example 7 ] 60 minutes. 

[0063] 10 % of the weight of [example 8] tin contents, the 0.1 % of the weight of the amounts of residual 
impurities, and the mixed rate of the indium stannic acid ghost particle [the Sumitomo Metal Mining [ Co., 
Ltd. ] Co., Ltd. make] of 0.03 micrometers of mean diameters and a tungstic trioxide particle were set to 99:1 
by the weight ratio, feed of the methanol content nitrogen carrier gas was carried out, it was heated, and the 
solar radiation screen k concerning the example 8 as well as an example 1 was obtained except having 
processed at 300 degrees C for 3 minutes. The solar radiation permeability (%) and the Hayes value (%) of this 
solar radiation screen k are shown in the following table 1. 

[0064] And as checked from this table 1, the solar radiation permeability and the Hayes values of the solar 
radiation screen k concerning an example 8 were 66.7% and 0.58%, respectively. 

[0065] [Example 9] The solar radiation screen 1 concerning the example 9 as well as an example 8 was obtained 
except having processed N2 at 260 degrees C for 40 minutes using 5%H2 gas used as the carrier. The solar 
radiation permeability (%) and the Hayes value (%) of this solar radiation screen 1 are shown in the following 
table 1. 

[0066] And as checked from this table 1, the solar radiation permeability and the Hayes values of the solar 
radiation screen 1 concerning an example 9 were 69.9% and 0.90%, respectively. 

[0067] The solar radiation screen m concerning the example 10 as well as an example 8 was obtained using 
[example 10] N2 gas except having processed at 300 degrees C for 10 minutes. The solar radiation permeability 
(%) and the Hayes value (%) of this solar radiation screen m are shown in the following table 1. 
[0068] And as checked from this table 1, the solar radiation permeability and the Hayes values of the solar 
radiation screen m concerning an example 10 were 69.8% and 0.64%, respectively. 

[0069] Since solar radiation permeability was 70% or more on the conditions using [example 4 of comparison] 
N2 gas when 10 % of the weight of tin contents, the 0.7 % of the weight of the amounts of residual impurities, 
and the indium stannic acid ghost particle [the Sumitomo Metal Mining [ Co., Ltd. ] Co., Ltd. make] of 0.03 
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micrometers of mean diameter are heat-treated for 9 minutes at 300 degre^TC:, the processing time was made 
into 60 minutes and the solar radiation screen n which starts the example 4 of a comparison like an example 1 
was obtained except it. The solar radiation permeability (%) and the Hayes value (%) of this solar radiation 
screen n are shown in the following table 1. 

[0070] And as checked from this table 1, the solar radiation permeability and the Hayes values of the solar 
radiation screen n concerning the example 4 of a comparison were 69.6% and 0.60%, respectively. 
[0071] Consequently, in order to obtain the solar radiation screen which has 10 % of the weight of tin contents, 
the 0.1 % of the weight of the amounts of residual impurities, and the same property as the solar radiation 
screen m concerning the example 10 to which the indium stannic acid ghost particle of 0.03 micrometers of 
mean diameters was applied, it was checked that it is necessary to set the processing time as for 60 minutes 
longer than for [ of an example 10 ] 10 minutes. 
[0072] 
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10 % of the weight of [example 1 1] tin contents, the 0.7 % of the weight of the amounts of residual impurities, 
and the mixed rate of the indium stannic acid ghost particle [the Sumitomo Metal Mining [ Co., Ltd. ] Co., Ltd. 
make] of 0.03 micrometers of mean diameters and a 3 rhenium-oxide particle were set to 99.5:0.5 by the weight 
ratio, and it mixed for 30 minutes. 

[0073] Feed of the methanol content nitrogen carrier gas was carried out, it was heated, having put this into the 
500ml separable flask, and stirring it, and the indium stannic acid ghost particle which is processed at the 
temperature of 300 degrees C for 7 minutes and by which 3 rhenium oxide was added was obtained. 
[0074] The paint shaker distributed the 20 % of the weight of the above-mentioned particles, 63.3 % of the 
weight of methyl isobutyl ketone, 16.7 % of the weight of dispersants, and 0.3mm zirconia beads equivalent to 
63% of filling factors for 24 hours. 

[0075] Next, after applying to a 100mmxl00mmx3mm soda lime glass substrate the coating liquid which 
consists of the 67.5 % of the weight of the above-mentioned dispersion liquid, 27.5 % of the weight of acrylic 
resin solutions which dissolved in methyl isobutyl ketone as binders, and 5 % of the weight of curing agents by 
bar No.40, No.24, and No.6, respectively, it calcinated at 180 degrees C for 30 minutes, and the solar radiation 
screen o was obtained. The solar radiation permeability (%) and the Hayes value (%) of this solar radiation 
screen o are shown in the following table 2. 

[0076] And as checked from this table 2, the solar radiation permeability and the Hayes values of the solar 
radiation screen o concerning an example 1 1 were 67.7% and 0.30%, respectively. 

[0077] The solar radiation screen p concerning the example 12 as well as an example 11 was obtained except 
having set the mixed rate of a [example 12] indium stannic acid ghost particle and a 3 rhenium-oxide particle to 
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99.9:0.1 by the weight ratio^We solar radiation permeability (%) and theWyes value (%) of this solar 
radiation screen p are shown in the following table 2. 

[0078] And as checked from this table 2, the solar radiation permeability and the Hayes values of the solar 
radiation screen p concerning an example 12 were 67.5% and 0.30%, respectively. 

[0079] The solar radiation screen q concerning the example 13 as well as an example 1 1 was obtained except 
having set the mixed rate of a [example 13] indium stannic acid ghost particle and a 3 rhenium-oxide particle to 
99.2:0.8 by the weight ratio. The solar radiation permeability (%) and the Hayes value (%) of this solar 
radiation screen q are shown in the following table 2. 

[0080] And as checked from this table 2, the solar radiation permeability and the Hayes values of the solar 
radiation screen q concerning an example 13 were 68.5% and 0.29%, respectively. 

[0081] Since solar radiation permeability was 70% or more on the conditions which do not add [example 5 of 
comparison] 3 rhenium oxide when the above-mentioned indium stannic acid ghost particle is heat-treated for 7 
minutes at 300 degrees C, the processing time was made into 60 minutes and the solar radiation screen r which 
starts the example 5 of a comparison like an example 1 1 was obtained except it. The solar radiation 
permeability (%) and the Hayes value (%) of this solar radiation screen r are shown in the following table 2. 
[0082] And as checked from this table 2, the solar radiation permeability and the Hayes values of the solar 
radiation screen r concerning the example 5 of a comparison were 66.0% and 0.40%, respectively. 
[0083] On the conditions which do not add [example 6 of comparison] 3 rhenium oxide, the processing time 
was made into 180 minutes and the solar radiation screen s which starts the example 6 of a comparison like an 
example 1 1 was obtained except it. The solar radiation permeability (%) and the Hayes value (%) of this solar 
radiation screen s are shown in the following table 2. 

[0084] And as checked from this table 2, the solar radiation permeability and the Hayes values of the solar 
radiation screen s concerning the example 6 of a comparison were 66.5% and 0.46%, respectively. 
[0085] In order to obtain the solar radiation screen concerning examples 11-13, and the solar radiation screen 
which has the same property as a result of this etc., it was checked that it is necessary to set the processing time 
for 60 minutes longer than for [ of each example ] 7 minutes and as for 180 minutes. 

[0086] The solar radiation screen t concerning the example 14 as well as an example 1 1 was obtained except 
having made [example 14] processing temperature into 350 degrees C. The solar radiation permeability (%) and 
the Hayes value (%) of this solar radiation screen t are shown in the following table 2. 
[0087] And as checked from this table 2, the solar radiation permeability and the Hayes values of the solar 
radiation screen t concerning an example 14 were 68.6% and 0.39%, respectively. 

[0088] The solar radiation screen u concerning the example 15 as well as an example 1 1 was obtained using 5% 
H2 gas which replaced with [example 15] methanol content nitrogen carrier gas, and used N2 as the carrier 
except having processed at 300 degrees C for 60 minutes. The solar radiation permeability (%) and the Hayes 
value (%) of this solar radiation screen u are shown in the following table 2. 

[0089] And as checked from this table 2, the solar radiation permeability and the Hayes values of the solar 
radiation screen u concerning an example 15 were 66.8% and 0.29%, respectively. 

[0090] Since solar radiation permeability was 70% or more on the conditions which do not add [example 7 of 
comparison] 3 rhenium oxide when the above-mentioned indium stannic acid ghost particle is heat-treated for 
60 minutes at 300 degrees C, the processing time was made into 480 minutes and the solar radiation screen v 
which starts the example 7 of a comparison like an example 15 was obtained except it. The solar radiation 
permeability (%) and the Hayes value (%) of this solar radiation screen v are shown in the following table 2. 
[0091] And as checked from this table 2, the solar radiation permeability and the Hayes values of the solar 
radiation screen v concerning the example 7 of a comparison were 67.1% and 0.46%, respectively. 
[0092] Consequently, in order to obtain the solar radiation screen u concerning an example 15, and the solar 
radiation screen which has the same property, it was checked that it is necessary to set the processing time as for 
480 minutes longer than for [ of an example 15 ] 60 minutes. 

[0093] 10 % of the weight of [example 16] tin contents, the 0.1 % of the weight of the amounts of residual 
impurities, and the mixed rate of the indium stannic acid ghost particle [the Sumitomo Metal Mining [ Co., 
Ltd. ] Co., Ltd. make] of 0.03 micrometers of mean diameters and a 3 rhenium-oxide particle were set to 
99.5:0.5 by the weight ratio, feed of the methanol content nitrogen carrier gas was carried out, it was heated, 
and the solar radiation screen w concerning the example 16 as well as an example 1 1 was obtained except 
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having processed at 270 deg^^C for 40 minutes. The solar radiation per^^ility (%) and the Hayes value 
(%) of this solar radiation screen w are shown in the following table 2. 

[0094] And as checked from this table 2, the solar radiation permeability and the Hayes values of the solar 
radiation screen w concerning an example 16 were 69.5% and 0.42%, respectively. 

[0095] The solar radiation screen x concerning the example 17 as well as an example 16 was obtained using 
[example 17] N2 gas except having processed at 300 degrees C for 10 minutes. The solar radiation permeability 
(%) and the Hayes value (%) of this solar radiation screen x are shown in the following table 2. 
[0096] And as checked from this table 2, the solar radiation permeability and the Hayes values of the solar 
radiation screen x concerning an example 17 were 69.9% and 0.35%, respectively. 

[0097] Since solar radiation permeability was 70% or more on the conditions using [example 8 of comparison] 
N2 gas when 10 % of the weight of tin contents, the 0.7 % of the weight of the amounts of residual impurities, 
and the indium stannic acid ghost particle [the Sumitomo Metal Mining [ Co., Ltd. ] Co., Ltd. make] of 0.03 
micrometers of mean diameters are heat-treated for 10 minutes at 300 degrees C, the processing time was made 
into 60 minutes and the solar radiation screen y which starts the example 8 of a comparison like an example 1 1 
was obtained except it. The solar radiation permeability (%) and the Hayes value (%) of this solar radiation 
screen y are shown in the following table 2. 

[0098] And as checked from this table 2, the solar radiation permeability and the Hayes values of the solar 
radiation screen y concerning the example 8 of a comparison were 69.6% and 0.33%, respectively. 
[0099] Consequently, in order to obtain the solar radiation screen which has 10 % of the weight of tin contents, 
the 0.1 % of the weight of the amounts of residual impurities, and the same property as the solar radiation 
screen x concerning the example 17 to which the indium stannic acid ghost particle of 0.03 micrometers of 
mean diameters was applied, it was checked that it is necessary to set the processing time as for 60 minutes 
longer than for [ of an example 17 ] 10 minutes. 
[0100] 

[Table 2] 

IT0:Re0 3 319ft *ISB*M °IMafl$8 6%@£ 
(«%> (°C) Cg) BjgggjMM M*'tt(X) 
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ttRffil 7 100 : 0 5%JVN 2 300 480 fit v 67. 1 0. 46 

SffiffPe 99. 5 : 0. 5 270 40 ftw 69. 5 0. 42 

SSJSffll 7 99. 5 : 0. S N 2 300 10 Rx 69. 9 0. 35 

tt&me 99,5 : 0.5 N 2 300 60 Hy 69.6 0.33 



[0101] 

[Effect of the Invention] According to the manufacture approach of the particle for solar radiation screen 
formation concerning invention according to claim 1 to 4 By the catalysis of the tungstic-acid ghost particle 
added by the tin content indium oxide particle at the time of heat-treatment, or a rhenium oxide particle 
Moreover, the solar radiation permeability at the time of 80% or more of light permeability has the effectiveness 
that the particle for solar radiation screen formation which can form the solar radiation screen whose Hayes 
value is less than 1% can be manufactured conventionally in a short time, at less than 70%. Moreover, 
according to the coating liquid for solar radiation screen formation concerning invention according to claim 5, 
the solar radiation permeability at the time of 80% or more of light permeability has the effectiveness which can 
form the solar radiation screen whose Hayes value is less than 1% at less than 70%. 
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[0031] oy^Aasftftasfticastsa 

^K<^>, M^f*>a>Stt 

^ > ^X r- >BMfc»«K J F-£ fz IZU-ry AMitVot&ftLT 
£ £ Z> d <h K £ -3 T * > t- >i£fls * * tz U 

[0 0 3 2] BHjKKM«Afflft#tta. ±E-f 

;\w>y-tc^^i±Tiia:iiK$ns 0 wah **x 

)VUE(DT)lu-)\,m. ^fjn-fikxf;n-f 
» J ^7;^U*SSSiPLTpHiSfiLT ! bJ:V^ $6C, 

[0033] ±E««/t-r >y-^mm/^ >y-om 

[0 0 3 4] <>^^A«ft««ttrP©»«»ffi»4ft 
[0 0 3 5] BltiKKMtCD$&a:«K^|tXKa»IB«# 

'j^A^t'oae^. fi^>y7iy>^> 
»/ h u 7 */ - z<d 1 ffi t> l < « 2 mzx± & mm l t 

[0 0 3 6] 




[0037] m^nrcm<Dujmytmmm^BMm^ 

#ttB£«fWr (») ^CD#7fcft£ff-U-4 0 0 0£ffl 

*, ammmrn. MXt^^n^niSL, cn^cD 

[0 0 3 8] [HjffiOTl] Sttil 011%, SB* 
NMO. 711%, ¥J$ftg0. 0 3tfm©<>^ 
AlUfcttltM 1 [S^MttOi <#) ttH] tE.mt 
*>#XT>m&T£.<D&&9l&&mmtt'V9 9 : 1 t 
U 3 0#il£Lfc. 

[0 0 3 9] ^n«:5 0 0mlOM7^77Xal: 
7-f-FLTiWlL 3 0 Ot:<7)aflgT9»ffiSL,TE: 

nt * > r- > *<*ira $ nfc-f > 9 j v a 
[0040] ±mmmT2 omm%, ^mv^^ 

^rh>63. 3fiS%, #8MFJ16. 7li%, 

[0 0 4 1] *C, ±E»«JS6 7. 511%, W> 

Iffi**, A'-No. 4 0, No. 2 4, No. 
n^tll 0 Ommx l 0 OmmX 3 mm<7) V - 
#7**«Kl*lfc», 18 0tt3O»KLTB 
ItlWBtafcWfc. ^ttBttlKKaOBttll* 

(%) ^il/MXi (%) £JETF®* 1 K^T. 

[0 0 4 2 ] ^-IT, ZL<Dmifr*>m$%£tl2><kz>lZ. 

mmm 1 * b mni a©g »ii**i * # ^-r x 

1H ^tlfn6 7. 0%, 0. 62%Tfco£:o 

[0 0 4 3] Oy^ASittagfi: 
Hlft^^^X^Vltt^tfcOjE^W^^llltTS 

SB»lRKb*»&. £<0B»S»ffib<0Ba*31sp 
(%) iJitfMXl (%) t,KToaii:*T. 
[0 0 4 4] ^IT, C©ai^5«^n5«t5l:, 
2 \z% 5 B HliBclBt b (D B »«»aM3 J; 'W X 

ffltt, tn^n6 8. o%, o. 8ora^;, 

[0 0 4 5] [^M^J3] ^^ASSWfifi 

6 : 4<kLfcK^tt*JK«f»Jl tB*JcLT*l«3K:« 
*B»KRBtc*»fc. ^OBStlKRcaBttll* 
(%) 43cfctf'WXffi (%) fc£rFG>*l 

[0046] tit, ccoai ifrt>m&znz>&?\z, 
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3 \Z%Z> B MitfficM c CO B »H*43«J: 'vf X 
-WI-W16 7. 1%, 0. 6 0%T£o*io 
[0 0 4 7] [HIM 4] O^^ASSftftM^t 
H^b^>^X5 : ->ffia^i:C0g^fi]^^mSit-C8 

8 : i 2 iLfc&nteHism tmmiz Lxmm&\4\z 

«*B#l»fltd£#;fc. ClOBltjKKIKdOBItail 

* (%) ^Scfctf'WXffl (%) t)J^TCD^ 1 fc^-To 

[0 0 4 8] ^it, c^ii^ei^^n^i^i:, 
**«4K«*B»lKIKd«)B«-aa**5«fctf / s<X 
10 flte, ^tlfn6 7. 0%, 0. 3 5%T^^L 

[0049] [mmms] ^yzsv&mmimmn^t 

2 : 1 8 <t Lfc&rttt*!H i tmmiz Lx^mm 5 k 
«5Bit«fijise4»fc. z.<DB$tmmmeo)u&mm 

m (%) *5J;tf'WXM (%) b&>T<nm 1 KtkT. 

[0 0 5 0] fit, C0^1^6M$n§J:^(:, 
ISM0*J 0 ItiSRM e cd B Jtll** «fc X 

ffltt, fnftl6 8. 9%, 0. 7 5U»ofc. 

[0 0 5 1 ] [JtfiM 1 1 HSMfc*>^^>£^0L 
20 ftlf^ftt, ±B-f>^^AMft«ltt«, 30 0 

tttt*K« 1 fcmifc-LTttttfll 1 Cffi^QttliKK f 

zoammmmfonmmmm (%) ^tf^ 

-fXffl (%) t>^To*ll:*t. 

[0 0 5 2] fit, Cl<B*1^5ttB2*l£«fc'3K:, 
itfe^J HiKB ttXKK f cd B »11**5 J: >vr X 
Itt. ftlftl6 6. 0%, 0. 4 0%-e&^fco 

[0 0 5 3] [it»fl»J2] EMit^>^^5 L >^miinL 

30 ftuftttt, ^sB#p H i^i so^tu -tnantt** 
1 traa^ LTtbttw 2 k«* b ttmwm % 

£CDBt«Ri£g<DBttMi®^ (%) *J;5MXi 
(%) t>EAT©*lfc:^-r. 

[0 0 5 4] fit, Z.<DWtlft*>W%%2nZ>£?\Z, 

w&m 2 \z%z> b mmmm g co a 1*11**5 •ttx^-r x 

f ftfn 6 6 . 5%, 0. 46%T&ofCo 
[0 0 5 5] ^tl^CD&Sm, ftHJfi0iJ(C«SB»lRK 

»M£»*!M©9»IH«fcO«lr*6 0»W, 18 0»ffi 
40 frs^fi^**c:i:^«B$nfe. 

[0 0 5 6] tHM^J6] ^IM^3 5 CCfclfcEA 
ftttHlffl 1 iW*»CUTSMISfif!l6fc«SB»lKlh 
£t#fco u©0»»jRRh®B»Sia* (%) ^J:r^-\ 
-fXl (%) t>^TcD^ l tc^To 

[0057] fit, co>ai^eaiB$na<fc^t^ 

HffiW 6 ^ « * B 8*1RM h <7> B <t {J^MX 

in ^nfn6 8. 1%, o. 35%t^^^o 

[0 0 5 8] [^0iJ7] ^^;-mS^t'J7 
so ^, 3 0 0tT'6 0»fiibfc£(milll«l 



(6) 
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mi <DBmm^m (%) te&TS^xw. (%) hvxrv 
[0 0 5 9] tit, z.<Dgtifrt>mm2tiz>&z)\z. 

fflte, ^tl^tl6 6. 0%, 0. 6 3%X*&-ofZo 
[0 0 6 0] [ttKH3] Hi£ft*>^X:r>£^j[jDl 

ft^*#T. iiaoy^Aiifcftaaf*. 300 

JufcfcoTlS^fcfc*. fflSI5fH£:4 8 0#£U f 10 

it j z(DBMmmm] (Dummmm (%) 43 * 
tfMXi (%) *>«t<z)*i f-^-r. 
[0061] fix, cosi^eaesftSck^fc:* 

[0062] nmwnz»z>B»tmiftB&i t. 

H«©»tt**-r«B>«KII*»*&a6Ktt, »31«f 
PflSrHM«»J7 0 6 0»ffl«t0fi^4 8 O^I^T^M 
^$)^^i^i^$nfc 0 n 20 

[0 0 6 3] [£ttM8] mil 011%, 
SE*»0. 111%, ^&^0. 0 3//mO-f>y^ 
AJBttftttatt^ [ffifi^JBtCOl (ft) tfc»] 
^>^X5 L >M^i:C0g^fiJ^^fi»i:bT9 9 : It 
I, /^y-^SS+t'J7^^7>f - HLTJSJP 

j»u 3 o ox:x'3^mmLrz.u^tmmmi tB«i: 

LT*««8fc«*Bl*aSRIlk*»fc. :©B«I 
J»k<OB«-S5S* (%) *5«ktfMXI (%) fc£TF<B 
^ 1 (:^f 0 

[0 0 6 4] fit, Z\<D%Llfrt>mmZt\Z>£o\Z. 30 

nmm s \z « a 0 h-'skii k co 0 <fc 'W x 

flte, f tlf'tl 6 6 . 7%, 0. 5 8XT*ofc. 
[0 0 6 5] [*M^J9] N 2 ^t'J7-i:l^5% 



10 

#J8 tBI*»cLT*J»«9 t«-6B»iBiKJIi l *%fz. 
£<BBlti£Rtt 1 WBlfSifl* (%) fcitf'Wxli 

(%) t>«T©asi^^-r. 

[0 0 6 6] fit, ^OSlj&^«g$n-5J;^l:, 
3lfflW9fc«SB»iKKI» 1 ©BWII$iiJ:^MX 
ffltt, fnfn6 9. 9%, 0. 9 0%Tc5ofco 

[0 0 6 7] [S^iS0*J 1 0 ] N 2 #X£ffl^, 3 0 Or 

Ofc«SBI*ieRKm£t#fc. £<0 BSttifiR§tm£> 0 tt 

mmm (%) *5.j;tf'wx« (%) wt^su:^ 

To 

[0 0 6 8] fix, ^Sld^UBSnSi^i:, 
HM#J1 O^WSBWiKiRKmOBWaa^^^-f 

xnt fn-en6 9. 8%, o. 6 4%x^^^ 

[0 0 6 9] [Jttft«4] N 2 #X£ffl^£>&#X?, £g 
ttil0ll%, ^S^MttSO. 711%, 
S 0 . 0 3wm©<>^A«8ft»aSf 
Kill (ft) $3 0 0tX9^FMiIlfe« 

£\ B««iM53^7 0 %J^±<hftoTl£^ c £a6 > ffl. 
SRp|BIft6 0»tl, -ttlK^ttSiailW 1 <hra«JcLT 
Jt«W4fC«SB»aiR«nS:»fc. £<BB8«ttRltn 

©Bitaia* (%) 43«fc^-rxfls (%) ^t^i 

[0 0 7 0] flX, Z.<D&lfrP>QkKtStl&£*>lZ* 
tmm 4 \ZfcZ> 0 ItliKR n (7) 0 WMia^i tf'N-f X 
ffite, ftlfn6 9. 6%, 0. 6 0%T&^>£io 

[0 0 7 1 ] ffl^Wil 011%, 3Sfl?F*& 

ftiO. 111%, WtiO. O3wm0-f>^A 
■SEflS^attWafflStlfcjtlBW 1 0 K#*B*tffiR 
Kmi:ra«©»tt**-r*H«-aiRII*»-5fcftCtt, 
J&gBSPfl^llJEfifiJl 0(7)1 0»P B U06^6 0M<ht 

[0 0 7 2] 
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50 
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ITO:W0 3 














(11%) 




(°C) 


MM 






Mr {£(%) 




99 : 1 




300 


9 


la 


67.0 


0. 62 




98 : 2 


>$/-*/N 2 


300 


9 


Bib 


68.0 


0. 80 




96 : 4 


>*/-*/N 2 


300 


9 


mc 


67. 1 


0. 60 


nmm* 


88 : 12 




300 


9 


md 


67. 0 


0. 35 




82 : 18 




300 


9 


me 


68. 9 


0. 75 


tt&m i 


100 : 0 




300 


60 


if 


66.0 


0. 40 


ttm\2 


100 : 0 




300 


180 


Kg 


66. 5 


0. 46 




99 : 1 




350 


9 




68. 1 


0.35 




99 : 1 


5%H 2 /N 2 


300 


60 


n i 


66.0 


0. 63 




100 :0 


5%H 2 /N 2 


300 


480 


mi 


67. 1 


0. 46 


HtfiffHe 


99 : 1 


«/-*/N, 


300 


3 


mk 


66. 7 


0. 58 


HJBW9 


99 : 1 


5%H 2 /N 2 


260 


40 


m\ 


69.9 


0. 90 


XlfefllO 99 : 1 


N 2 


300 


10 


mm 


69.8 


0. 64 


JttMN 4 99 : 1 


N 2 


300 


60 


mn 


69.6 


0. 60 



immmi i] st*n oii%, ai^tt«io. 

711%. TOiO. 0 3 uuKD^C >^r)A«Jft« 20 
tt^£©«'&*l'&*MtJtT9 9. 5:0. 5 <fc U 3 
[0 0 7 3] :n*5 0 0ml©t^7^77Xai: 

ntt. 

[0 0 7 4] ±fB»i^2 0fig%, *5-to<fV7*to 
^rh>63. 3 11%, #«3U6. 711%, 30 
tf, ?£iS^6 3 %ffl^C00. 3mm^3-7t'-X$ 

[0 0 7 5] *»C, ±E»««6 7. 511%, AW > 

y- tLt/WK v73-toT v>\zmMhrzrw to 

A'-No. 40, No. 24, No. 6W 
tl-^tl 1 0 Ommx 1 0 0 mmX 3 mm CO V - ^7<A 
#7X*«Kltt#Lfc». 18 0tT3 0^lTQ 

(%) fcJfctf'WXffi (%) £J^Tcd^2 K^To 40 
[0 0 7 6] f IT, £<B*2 J&>6ttK£ttS<fc3K:> 

Xffite, ^n*tl6 7. 7%, 0. 3 0%T?£ofc. 
[0 0 7 7] [HSfiCT 12] < > AtMKftttllttt? 
tH*ftl/r!>A«ttTi(DjB4WtMlfe9 9. 
9:0. 1 i:Ufc«*VttStJli«l 1 <tm«CLT*«« 

mmmm (%) ^acw xtt (%) t)^Tos2c^ 

To 

[0 0 7 8] tLT, £<0*2frSfli§g£ft5J:'5K:. so 



mmmi 2{z^BmmmmD^>Bmmmm^^^ 
xmz* ^n-?n6 7. 5%, 0. 3ou*ofc. 

[0 0 7 9] [*KM13] Oy^AffiSMMl 1 
chH^bU^^A^fci^^<7)ii^#J^^fifti:bT ! 9 9. 
2:0. 8£LfcHnttlMS«l l<h|fIS(:LT^WJ 
1 3K«SB»fflK«q*»fc. -OBItMIq(?)B 

itaaa* (%) te^zf^xm (%) t,HT<o8 2i:^ 

[0 0 8 0] fit, c:<BS2a>efSIB2*i3«k'3fc:, 
IHfim 3C«SB»*iRJBlQ<Z)B»aa**5j:tf'\-f 

Xftte, tnfn68. 5%, 0. 29raofc. 

[0 0 8 1 ] [&R0J5] =*ftlx = «?A**iDLft^ 
H«5«l ltra«KLTItttW5K:«SB»jltK«r* 

t#fc 0 z<DBmmmmro)B^m^im (%) ^c^-r 

Xffl (%) t>^TO*2tC7n-r 8 

[0 0 8 2] ^tt, £©£2;&*efli§g£ns«fc?l;:, 
Itttffl 5 kz%Z*B WOm r co B J: X 

ffltt, ttl^n6 6. 0%, 0. 4 0%T£ofc. 

[0 0 8 3] [JtttM6] E.mitl'-V AZmtoLta^ 

»«P9M*i8o»tL, *nawtt«i«i 

ltn«CLTtt««6Kl«*B»*iBWs«:»fc. d 
OB§«£fKMs(7)B^i§^ (%) ^itfMXi 

(%) *>j^T<©*2(c^-r. 

[0 0 8 4] fit, £(B*2ri>6iB§S£*lSJ:3t::. 
6C#5B Stigf&BS s CO B 9ti8ifl*f5*3«fc X 
ffitt, Wn6 6. 5%, 0. 4 
[0 0 8 5] ^n^COj^m, 11-13 fcff*B 

tt. ^SI^rp I l^^llM^]C7)7^P B ^:Og^6 0»M, 1 
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[0 0 8 6] [HM0iJ 1 4] iIM^3 5 OtCL/c 

zmtemmmi i LmmizLT^mmi 4\z&z>B&m 
iRiiiit*»fc. ca)BataciKOttfi!)Qttfi»« (%) & 

[0 0 8 7] fit. C0)*2^€»*B$nSJ;^tC, 

ms^j i 4{w«sai*iiSjRiK t <DB#mmm&&zfi'\'( 
xmt, ^nfn6 8. 6%, o. 3 9«t*ofc. 

[0 0 8 8] [H16M15] ^^y-Jl/§f^tU 
TtfXiZiXx-TNzZ:** U 7-£L£:5 %H 2 #*£ffl 10 

3 0 0TCT6 0^31LfeJ^n«ll»^Jl 1 <hl^« 
tLT**S«l 5ftl«*0»JIRBIut»fc. ^ CO a It 
i£f&MuCDB#Ji§iil^ (%) iiitfMXI (%) *>J£A 

[0 0 8 9 ] fit, uO*2A^litB$n-5J;5l:, 

XIH *nfn6 6. 8%, 0. 2 9%tr^oL 
[0 0 9 0] [JtttW7] =BMfcU = *A*SMlDLfclr> 

6 0»MttlJI!H(iaLfc«*, Btt*Mia<7 0%W±£ 20 
35toTL*-3fcfc», »«B9|Hfc4 8 0#£U ^nJ^ 

^ramifim 5 tmmizLT&&M7 iz&zBRmmm 

vfc»&. i!OBMj£8flSlvC0Bttigi&^ (%) 
'WXffi (%) t)WT^2 C^to 

[0 0 9 1 ] fit, £<0«2a>£«B$n*cfc'5fc:, 
JtRM 7 BttiKKK v © B 9t2i«*U3ci:tf 'W X 

mt. ^n-eti6 7. 1%, 0. 4 6mofc. 

[0 0 9 2] cog*, gSSMl 5fZ«S0»ifiiRffltu 

tra«owtt**r*B»aiBaii*»*fc»Ktt, n 
mm&nmmi s<D6 o^uoivm 8 o^BB^-rs 30 

[0 0 9 3] [HJ5S^J 1 6] itfil 011%, S@ 
^FffittS-O. 111%, Wfe§0. 03/zm©<>y 

[tt^&JHttOj «*) ttK] 
ffcU~2A»&^£<Dfi£S«^£fi*ftT9 9. 5: 

o. 5chL. ^^y-^tffss+t'jr^*?^- 
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l l (hHStLTHlWi 6Hi§0ltl«w^ll 
fc. C©B»j6HKw(DB»aast5 (%) *±tfMX 
tt (%) &«T<B*2 K^tT. 
[0 0 9 4] tit, C®X2fti&VKeS*l<5J:5fc. 

mt&mi s iz&zBttm&mwv>um&mm&&zt'\'( 

Xffite, tnt*n6 9. 5%, 0. 4 2%T*ofc. 
[0 0 9 5] [HififiSJ17] NztfX&m^* 3 0 or 

1 7£ft*BI*jEKKx«»fe. C0)Bi«6BtBtx<BB 
Irttia* (%) ^i^MXl (%) fcETF<&*2K?n 

To 

[0 0 9 6] tit, d<a«2a>e>*&3naj;5K:, 

SMfiWl 7fc«*BltaiHilx©BI«a**JJ:tfA,-f 
Xffite, ^tl?n6 9. 9%, 0. 3 5%T&ofc. 

[0 0 9 7] Litems] N2//^*ffl^a*ff'C, ffi 
^#11011%, Sf^FttttiO. 711%, 
S0. 0 3//m(D-f>y^Aii«Mf [MM 
ffiOJ («) tfcK] &3 0 OTCTl 0»DBlP»«iaLfc« 

3B5M£6 0#±:U WH««Wllli:B«i:L 
Ttb(fiOT8^«SB»iKiRKy&»fc. dOBttXKK 
y<£>BttSi&^ (%) ^^(/MXI (%) fcUTF<D« 

2 K:**". 

[0 0 9 8] irl/T, C<0*2j&>&*R3tlScfc'3fc:. 
ifcg^j 8 B ttXBM y a itSiS** «fc 'W X 
ffltt, *n*n6 9. 6%, 0. 3 3%T&o7co 

[0 0 9 9] C ^fI10£i% t BKS^Fffi 

MO. 111%, ¥^t§0. 0 3 /xmOK >WU 
^IfflSnfc*«« 1 7K«*B*fieiR 

Kx tn«o»tt*wr*B»aKBi&»*fc«>^«. 

Kiai«M«ftlfiMl 7(7)1 0»IB«fcO*^6 0»W<hT 

[0 10 0] 
[SI 2] 



40 



50 
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(11%) 


(°C) 


(#) 






Sftfflll 99.5 : 0.5 **/-*/N 2 


300 


7 


lo 


67. 7 


0. 30 


m»m\2 99.9 : 0. 1 /*/-*/N 2 


300 


7 


Hp 


67. 5 


0. 30 


nmom 99.2 : o.8«/-*/n, 


300 


7 


«q 


68.5 


0. 29 


ttfj{0l5 100 : 0 »/-lr/N, 


300 


60 


fir 


66.0 


0. 40 


ttixf?j6 100 : 0 >V-lf/N 2 


300 


180 


Is 


66.5 


0. 46 


«tt«U 99.5 : 0.5«/-*/H, 


350 


7 


It 


68. 6 


0. 39 


H&BI15 99.5 : 0. 5 5%H 2 /N 2 


300 


60 


Ru 


66.8 


0, 29 


tt««7 100 : 0 5%H 2 /N 2 


300 


480 


Rv 


67. 1 


0. 46 


HiSW16 99.5 : 0.5>*/-i/N 2 


270 


40 


iw 


69.5 


0. 42 


SWfifidW 99.5 : 0.5 N 2 


300 


10 


lx 


69.9 


0. 35 


tfc»ffi|8 99.5 : 0.5 N 2 


300 


60 


Sly 


69.6 


0. 33 



[0101] 
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